REMARKS 

In response to the above-identified Office Action, Applicant amends the 
application and seeks reconsideration thereof. Claims 12-14 are pending. The Examiner 
rejects Claims 12-14. Applicant amends Claims 12-14 and submits additional Claims 15- 
17 for consideration. Applicant contends that additional Claims 15-17 are fully disclosed 
in the specification and that no additional matter has been added therein. 

Attached hereto is a marked-up version of the changes made to the specification 
and Claims by the current amendment. The caption is captioned * VERSION WITH 
MARKINGS TO SHOW CHANGES MADE ." 

I. In the Specification 

Applicants have amended the title in accordance with Examiner's request. 

IL Claims Rejected Under 35 U.S.C. S 102 

The Examiner rejects Claims 12-14 imder 35 U.S.C. 102(e) as being anticipated by 
Obeng et al ("Qbeng"), U.S. Patent No. 6,323,131. The Patent Office states: 

Regarding claim 12, Obeng et al. teaches an integrated circuit (Fig. 
1(d)) comprising: 

a substrate having a circuit device; 

a dielectric material (10) over the circuit device with a via to the 
circuit device; 

a barrier material (18) lining the walls of the via; 

a seed layer overlying the barrier material and lining the walls of 
the via (Col 4, lines 21-24); and 

a conducting material (20) directly contacting the circuit device. 

Applicant respectfully disagrees and submits that Claims 12-14 are allowable for 
at least the reason that the prior art does not teach, suggest or describe a conductive 
material directly contacting a circuit device. 

Independent Claim 12 includes "a conductive material directiy contacting the 
surface of the circuit device." The Patent Office relied upon conductive material (20) in 
Obeng to address this feature. It is axiomatic that to be anticipated, every element of 
Claim 12 must be disclosed within a single reference. However, the Patent Office has 
not identified and applicant has been unable to find any teaching or suggestion in 
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Qbfflg that copper layer (20) directly conUc« a circuit device. The portion of QtoS 
« the Pa. nt oLe describes integrating the use of self-assentbl^ organrc f^^ 
:.oexUprocessstepsforfornUngcopperi„terconr,ecHonsonUISIorcu.ts.Por 

example alcol.3,line60-col.4.1inell,inre!evantpart,Q!2SDgstates: 
^.heforrnationofcopperin—U^^^^^ 

be emDloYedhereirk These processes, ab wcu ^ Hpvices are 

^^^sSfe^ting^dp^^^^^^ 

Pff"?^„^ prnce^sin. -tn r- hPr^in^ft^T de^nW- 

Moreover, Qto*.hen describes depositing a copper seed layer over a layer of 
the orga^c filn, (18) followed by capping the seed layer with a thick copper hta PO . 
without removal of either the film (18) or copper seed layer. Thus, the orgamc him (18) 
:reseedlayerareleftbetweentheaddedtMcUcopperfllm(.0,and^^^^^^^^^ 
substrate or components. For instance, as cited by the Patent Office, at col. 4, hnes 

'''TlS^onbarrier/adhesionpromoterfil^^^^^ 

\^^„\^y,~ t" F'" >" 'h" -tn.rUlp- ^hnwn ip FIG. l(bj. 
Here the via (16) is lined with barrier film (18) -pper seed in accordance with 

^^1 methLs known in the art. Notably, as quoted above, *is -^on o^ -s 
Lted to formation of the structure shown in Figure 1(b) of Qtag, wtach clear^ 
hows diffi^sion barrier/adhesion promoter film 18 as well as a darUine layer (whrd> 
although unlabeled in the figure. Applicant asserts is probably intended to repre.rU *e 
copper seed layer, between the thick copper film (20) and underlying sU.con substrate 

(12) 

in fact, most notably, Qh^actually claims a barrier layer under the copper 
intercom^ects. For example. Claim 8 of Qfcgng claims: 

essentially of a self-assembled orgamc film. 
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This claim requires that a barrier layer underlie the copper interconnects and, therefore, 
exist between the copper interconnects and any substrate or circuit device underlying 
the interconnects. Hence, Applicant asserts that the point of Obeng is to form copper 
interconnects by using steps known typically in the art combined with using an orgaruc 
film (i.e. using a chemistry not known typically in the art) for sealant film (14), thin 
diffusion barrier /adhesion promoter film (18), and/or spontaneous self-assembling 
film (24). However, Obeng does not describe a conductive material directly contacting 
a circuit device. 

On the other hand. Applicant's Claim 12 includes "a conductive material directly 
contacting the circuit device." Thus, according to Claim 12, for example, a barrier 
material lining a via overlying a circuit device may have its surface coated with a seed 
layer such that relative to an etch process, the seed layer is substantially thicker on the 
walls of the via as opposed to the bottom or base of the via. The barrier layer at the 
bottom or base of the via can then be selectively etched because the barrier layer is 
substantially exposed at the bottom, while the barrier layer at the walls is substantially 
coated by the seed layer, thus, prohibiting etching of the barrier layer at the walls. As a 
result, the barrier layer can be removed (e.g. by etching) from the bottom or base of 
the via to expose the underlying circuit device so that subsequent deposition of a 
conductive material can form a direct contact between the conductive material and the 
underlying circuit device. On the other hand, as explained above, Obeng describes the 
forming of copper interconnects in steps known typically in the art, including by 
forming a barrier layer and a seed layer in the bottom of the via and leaving those 
layers in the bottom of the via during deposition of thick copper film (20). Thus, as 
shown in Figure 1(b), Obeng describes a barrier layer and a seed layer remaining in the 
via, in between the thick copper film (20) and underlying silicon substrate (12). 
Therefore, the conductive material in direct contact with the circuit device of Applicant's 
Claim 12 is distinct from the copper layer (20) having a barrier film (18) and a copper 
seed layer between it and substrate (12), of Obeng . Applicant respectfully requests that 
the Patent Office withdraws the rejection of Claim 12 under 35 U.S.C. § 102(e). 
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III. Dependent aaims 13-14 . 



Applicant respectfully submits that Claims 13-14 being dependent upon 
respective allowable base Claim 12 are also not anticipated by Obeng , for at least the 
foregoing reasons. Applicant respectfully requests that the Patent Office withdraw the 
rejection of Claim 13-14 tmder 35 U.S.C. § 102(e). 



CONCLUSION 

In view of the foregoing, it is believed that all claims now pending (1) are in 
proper form, (2) are neither obvious nor anticipated by the relied upon art of record, 
and (3) are in condition for allowance. A Notice of Allowance is earnestly solicited at 
the earliest possible date. If the Exanniner believes that a telephone conference would 
be useful in moving the application forward to allowance, the Examiner is encouraged 
to contact the undersigned at (310) 207-3800. 

If necessary, the Commissioner is hereby authorized in this, concurrent and 
future replies, to charge payment or credit any overpayment to Deposit Account No. 
02-2666 for any additional fees required under 37 C.F.R. §§ 1.16 or 1.17, particularly, 
extension of time fees. 

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 



Dated: 



, 2002 




12400 WUshire Blvd. 
Seventh Floor 

Los Angeles, California 90025 
(310) 207-3800 



Angelo J; 
Reg. No.: 45,907 

CERTIFICATE OF MAILING; 

I hereby certify that this correspondence is being 
deposited with the Uruted States Postal Service as 
first class mail in an envelope addressed to: Box 
Non-Fee Amendment, Assistant Commissioner for 
Patents, Washington, D.C. 20231, on 
/l4eH Ir. .. . 2002. / / 

Diane Maimnez IV ' [Date] 
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"VERSION WITH MARKINGS TO SHOW CHANGES MADE" 



IN THE SPECmCATION 

The title has been amended as follows: 

A PROCESS TO MANUFACTURE CONTINUOUS METAL 
INTERCONNECTS 

IN THE CLAIMS 

The claims have been amended as follows: ^ 
12. (Amended) An integrated circuit comprising: 
a substrate having a circuit device; 

a dielectric material overlying the circuit device with a via formed in the 
dielectric material to the circuit device , the via exposing a sidewall in the dielectric 
material and a surface of the circuit device: 

a barrier material substantially lining the sidewall a wall or wallo of the via; 

a seed layer o novcrlying the barrier material and substantially lining the 
sidewall w all or walls of the via; and 



a conductive material directly conta^cting the surface of the c ircuit device^y 

13. (Amended) The integrated circuitlof claim 1210, wherein the circuit 
device comprisesi s an interconnection line^ 

14. (Amended) The integrated circuit of claim 1240, wherein the conductive 
material is copper. 
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Claims 15-17 have been added: 

15. (New) The integrated drcuit of claim 12, wherein the barrier layer 
comprises an etch characteristic such that the barrier material can be selectively etched 
in the presence of the seed material. 

16. (New) An integrated circuit comprising: 
a substrate having a circuit device; 

a dielectric material overlying the circuit device with a via formed in the 
dielectric material to the circuit device, the via exposing a sidewall in the dielectric 
material and a surface of the circuit device; 

a barrier material substantially lining the sidewall; 

a seed layer on the barrier material and substantially lining the sidewall; and 
a conductive material in the via; 

wherein the seed layer and barrier material are formed so as to expose the circuit 
device at an end of the via 

17. (New) The integrated circuit of claim 16, wherein the barrier layer 
comprises an etch characteristic such that the barrier material can be selectively etched 
in the presence of the seed material. 
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